Acquiescence, or acquiescent responding, is reviewed. A detection method using the concept of differential person functioning is illustrated with two data sets. The effects of acquiescence are shown to be different for each example. Implications for questionnaire and attitudinal scale development are discussed and an operational definition for acquiescent responding is suggested.
Introduction †
The well-known tendency for some survey respondents to be unreasonably agreeable on attitude and personality measures with an agree-disagree response format is typically termed acquiescence or acquiescent responding (AR). Acquiescence has been of interest for a long time (Lentz, 1938) , has occasionally been controversial (McGee, 1962; Rorer, 1965) , can threaten the validity of interpretations of survey measures and is considered by some both '… an old and dishonorable phenomenon …' (Knowles & Nathan, 1997, p. 293) . Many authors recommend that both favorably and unfavorably phrased items be used in attitude scales with an agreedisagree format to reduce the import of AR (see, for example, Crowl, 1996; Best & Kahn, 1998) .
The primary purpose of this paper is to suggest an alternative operational definition of AR: differential person functioning. A second purpose is to propose a statistical test for use by researchers in identifying AR participants. Findings from two data sets using separate attitude measures designed for use by mental health and other caring professionals are presented in the light of AR detection. Finally, this paper illustrates the benefits of AR detection, particularly in the areas of attitude and personality scale construction and evaluation. Implications for test construction, refinement, usage and interpretation are provided.
minimally satisfy the demands of the questioner. In his review of studies on acquiescence, Krosnick (1999b) reported that explanations for acquiescence are consistent with those of satisficing, particularly weak satisficing. 'Weak satisficing' occurs when a person's cognitive skills or motivation are relatively low (due to cognitive fatigue and/or low educational achievement) whereas 'strong satisficing' refers to an intentional method of responding (e.g. politeness) in an effort to please the interviewer (Narayan & Krosnick, 1996) . Zuckerman et al. (1995) regarded such 'yes-saying' as deferential behavior. Acquiescence effects are likely the result of weak satisficing (Krosnick, 1991) whereas strong satisficing resembles the response bias of social desirability wherein the responder is motivated by a need for acceptance and approval. Indeed, there is some evidence that acquiescence and social desirability are negatively correlated (Miklich, 1966) , suggesting that cognitive and circumstantial factors, more so than personality traits, may account for acquiescence occurrence. An additional complication to the relationship between acquiescence and social desirability is the uncertain dimensionality of social desirability (Helmes & Holden, 2003) .
Due to the importance of cognitive factors, recent studies have investigated the role of education in AR. Krosnick (1999a) cited studies suggesting a correspondence between acquiescence and such factors as less formal education, lower intelligence and lower cognitive energy. Knowles and Nathan (1997) suggested that acquiescent responders are 'cognitively simple, rigid in their mental organization, and intolerant of alternatives ' (p. 299) . In their meta-analysis of Schuman and Presser's (1981) studies (n ϭ 130) of response effects, Narayan and Krosnick (1996) determined that education moderated the magnitudes of 8 response effects, one of those being acquiescence. They concluded that 'moderation by education appears to be the rule rather than the exception … suggesting a real and robust effect of education' (p. 72).
Controlling for acquiescence
Despite the fascination with the occurrence of acquiescence, it is regarded as a confounding variable, 'a source of variance that complicates the interpretation of a response to an item' (Jackson, 1967, p. 80) . Krosnick (1999a) depicted AR as a confirmatory bias and its presence as evidence of the 'miscalibration' of the measurement tool used. Jackson (1967) proposed four methods for controlling or suppressing acquiescence. First, he recommended the use of balanced scales, i.e. constructing a questionnaire wherein half of the items are negatively keyed and the other half are positively keyed, which Holden et al. (1985) distinguished from negatively and positively worded or phrased items. Jackson contended that balanced scales reduce spurious correlations between acquiescence and content. This relates to a second method recommended for controlling acquiescence, that of constructing separate scales for acquiescence and content. Developing separate measures would allow for a separate acquiescence score, which could assist in identifying certain types of acquiescence and correcting content scores if desired. Pinsoneault (1998) developed separate scales from a personality inventory often used with juvenile delinquent populations to differentiate consistently acquiescent from random responding.
A third method Jackson (1967) recommended for controlling or suppressing acquiescence is to devise a system that extracts two components of scores derived from the same set of items; one for content, the other for 'set'. Similar to the use of balanced scales, as well as separate acquiescence and content scales, this method allows for the separate assessment of content and response set. Jackson advised caution, however, in the use of this method, acknowledging that an orthogonal relationship between content and set may not exist. The fourth and final method recommended is the use of experimental controls for acquiescence. This involves the construction of clear, relevant and unambiguous items, as well as eliminating altogether yes-no, true-false and agree-disagree bipolar response options, which Krosnick (1999a) strongly endorsed. Jackson and Krosnick have both recommended the use of forced choice or multiple choice procedures instead.
Due to the influence of circumstantial factors on AR, Krosnick (1999a) does not recommend the sole use of post hoc statistical control for acquiescence. He explained that this method is unlikely to be fully effective because it does not take into account such factors as cognitive fatigue or educational attainment nor how the subject may have responded had he or she not acquiesced (Krosnick, 1999a) .
Method
If we include both positively and negatively keyed items in attitude scales to balance the effect of AR (and also lessen the impression of researcher bias), then traditional approaches to measuring acquiescence often require computing the difference between the sum of responses to positive items and the sum of (reverse scored) responses to negative items (see, for example, Davison & Srichantra, 1988) . The absolute value of the difference between responses to positive and negative items can also be used (see, for example, Weems et al., 2003) . In either case, larger differences can be considered an indication of AR.
Differential functioning
When an achievement test item is easier for one group of examinees than it is for another, it is typically referred to as item impact (Dorans, 1989) and may or may not be easily understood. However, an item in an achievement test functions differentially for two groups of persons if one group has a higher probability of success on the item than the other group after controlling for, or conditioning on, an overall measure of person skill (Dorans & Holland, 1993) . Such item behavior is referred to as differential item functioning (DIF). In an attitude scale, DIF means that the level of agreement on a particular item for one group of respondents is different to that for another group within subgroups of persons who are similar in overall attitude (Johanson, 1997) . The notion of making comparisons within homogeneous subgroups or controlling for or conditioning on an overall attitude often means using the mean or sum of item responses as a covariate or blocking variable. Items displaying DIF are, in fact, often present in attitude scales (Dodeen & Johanson, 2003) .
If the usual person-item data matrix is transposed to an item-person matrix, then we can determine if a person is functioning differentially between two groups of items after controlling (or accounting) for some overall measure of item agreement. This can be referred to as differential person functioning (DPF) and many of the methods of DIF detection can be used with the transposed matrix (Johanson & Alsmadi, 2002) .
DPF detection
There are a variety of empirical methods to detect DIF (Camilli & Shepard, 1994) that work equally well for DPF. Of the classical methods, the Mantel-Haenszel procedure (Mantel & Haenszel, 1959; Dorans, 1989 ) is well known and often recommended (Holland & Thayer, 1988; Dorans & Holland, 1993) for DIF detection with binary items. The Mantel-Haenszel procedure essentially combines 2 ϫ 2 frequency tables (agree-disagree response ϫ item phrasing) over levels of a third (conditioning or blocking) variable into an approximate 2 test statistic with one degree of freedom. The null hypothesis tested is whether the ratio of the odds of agreeing with an item from the first group to agreeing with an item from the second group is unity, i.e. the null of no differential functioning using the MantelHaenszel procedure method is H 0 : odds ratio ϭ 1.
Detecting differential functioning with a transposed data matrix means that the sample size is the number of items in the scale. Although the Mantel-Haenszel procedure does not necessarily require large sample sizes (Allalouf et al., 1999) , it is true that only those individuals with more extreme DPF will consistently be detected as statistically significant when sample sizes are small. Dorans and Holland (1993) state that the Educational Testing Service (ETS) (the world's largest educational private testing organization) defines a 'large' effect for DIF as follows: the MantelHaenszel test is statistically significant and where the absolute value of 2.35 times the natural logarithm of the odds ratio is at least 1.5. A large effect thus implies statistical significance and an odds ratio of almost 2:1 (1.89:1).
Acquiescence as DPF
Person impact might be used to describe a person who simply agrees to a different extent with, say, positively and negatively keyed items, since this is precisely what is meant by item impact in the original person-item matrix. However, when the same person-difference across item groups is conditioned by some overall measure of item agreement, then this would more accurately be referred to as DPF between positively and negatively keyed item groups and attributable to AR. We propose that AR, in fact, be operationally defined as a statistically significant and large DPF between these item groups. The question of interest is whether identifying persons showing this form of DPF is actually advantageous in the process of scale construction.
Example 1: The Theoretical Orientation Scale for Clinicians
The Theoretical Orientation Scale for Clinicians (TOSC) (Osborn & Johanson, 2001 ) is a 40-item, pencil and paper, self-report inventory specifically designed to identify the assumptions of a recent therapeutic approach known as solution-focused brief therapy (SFBT). The TOSC is also intended to simultaneously assess one's level of endorsement of such assumptions. Eleven assumptions of SFBT culled from the literature comprise the theoretical underpinnings of the TOSC and six mental health professionals with expertise in SFBT critiqued and contributed to an earlier version of the instrument. TOSC items are in the form of statements, 15 items are negatively keyed and response selection is based on a forced-choice 4 point Likert scale (4, strongly agree; 3, agree; 2, disagree; 1, strongly disagree).
The TOSC was initially completed by a random sample of 284 members of the National Association of Alcoholism and Drug Abuse Counselors who responded (a 63% response rate) to a mailed questionnaire. Only those who returned questionnaires with 10 or fewer missing observations on the TOSC were considered. Nine cases contained 11 or more missing observations and these were discarded. Of the remaining 275 cases, 63 contained 10 or fewer missing observations. Item-level mean substitution was used for these cases.
The mean age of respondents was 48 years (age range 23-79 years) and 60% were female. Racial/ethnic identity was primarily Caucasian (88%), with African-American ranking second (6%), followed by Native American (3%) and Hispanic/Latino (2%). The majority (72%) of respondents reported having earned at least a Bachelor's degree. Of these, 44% stated they held a Master's degree and 6% had earned a doctoral degree. The majority (83%) of respondents indicated they were certified as alcoholism/drug counselors and 59% reported working with out-patients, while 41% of respondents stated they worked in private facilities. Licensed social workers comprised the largest professional group (15%), followed by licensed professional counselors (9%) and registered/licensed professional nurses (4%).
Results for example 1
The 40 items on the TOSC were put into five groups of relatively homogeneous levels of agreement using quintiles of a binary recoding (1, agreement; 0, disagreement) of responses. Since we could have used as many as 41 scoring groups (0-40), the decision to use only five requires some justification. Donoghue and Allen (1993) state that they '… sought to examine whether thick matching (pooling levels of the Mantel-Haenszel matching variable) could improve the performance of the MantelHaenszel procedure for detecting DIF. The answer clearly is yes' (p. 150). Raju et al. (1989) concluded that 'Our results show that 4 or more score groups yield stable estimates with the Mantel-Haenszel technique' (p. 11). The recommendations to use a thicker conditioning variable are not without dispute (see, for example, Clauser et al., 1994) , but do provide at least partial support for our decision to use quintiles. Note that we do not assume any sort of uniform distribution of positively and/or negatively keyed items over the scoring groups.
Acquiescence as DPF 541 The variable identifying the five relatively homogeneous scoring groups was used for conditioning where there was, over all persons, the least agreement with items in group one and the most agreement with items in group five. Thirty-two (12% of n ϭ 275) participants were identified as yea-sayers or having statistically significant ( ϭ 0.05) differential functioning and a large effect size (an odds ratio of 1.89:1 or greater) using the Mantel-Haenszel procedure. The plot of the responses to an illustrative yea-sayer, person A, is shown in Figure 1 . Person A agreed with 80% of the positively keyed items in the second group of items, but agreed with (the italics remind us that the negatively keyed items have been reverse scored and that the actual or original response was 'disagreement') only 33% of the negatively keyed items. A person not responding differentially would be expected to have similar levels of agreement (and thus coincidental lines for this type of plot). This pattern of more agreement with both positively and negatively keyed items is consistent across the first four item-agreement groups. Person A agreed with all items in the fifth group of most agreeable items. This is a statistically significant pattern of responding ( 2 ϭ 4.058, df ϭ 1, n ϭ 40 [items], P ϭ 0.044) with an associated odds ratio estimate of 9.
Eight participants (3%) were found to be statistically significant nay-sayers. An example of one such respondent is person B ( 2 ϭ 4.242, df ϭ 1, n ϭ 40, P ϭ 0.039) in Figure 2 . The total number of respondents showing some form of AR or DPF was 40 (15%) and all effects were large. It is interesting to note that when traditional methods such as the unconditioned difference between the sum of responses to positively keyed items and the sum of (reverse scored) responses to negatively keyed items were used to identify both the yea-sayers and the nay-sayers, the results were quite different, i.e. participants with the 32 largest unconditioned differences included 21 of the previously identified yea-sayers while the 8 participants with the lowest differences included only 4 of the nay-sayers.
Data for the TOSC were re-analyzed with the 40 participants showing DPF removed (n ϭ 235). The item analysis was similar to that with n ϭ 275 and the reliability (Cronbach's with 40 items) of the scores increased only slightly from 0.79 to 0.82 with the removal of the 40 DPF participants. The original principal components analysis (n ϭ 275) showed a suspect factor structure with the second of four components reflecting mainly negatively keyed items (11 of the 12 items loading at 0.3 or greater on this factor were negatively keyed). The factor structure with n ϭ 235 was much more appropriate, with three factors retained and with the complete absence of the troublesome 'negative' factor. With n ϭ 275, the correlation between the sum of responses to the (15) negative items and the sum of the (25) positive items was essentially 0 (r ϭ 0.050, P Ͼ 0.05), while with n ϭ 235, the correlation was a more reasonable r ϭ 0.323 (P Ͻ 0.01). In short, the scores were found to have similar reliability, but a much improved factor structure when the DPF respondents were removed.
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Did comparable results hold when the 40 subjects with the largest and smallest unconditioned differences (between the positively and negatively keyed items) were removed? In some ways the answer is 'yes'. The reliability with this slightly different group of n ϭ 235 participants was ϭ 0.81 and the correlation between the sum of responses to the positively and negatively keyed items was r ϭ 0.407 (P Ͻ 0.01). However, the factor structure was somewhat between that of the original analysis (n ϭ 275) and the one with the differentially functioning persons removed. There were four factors retained and the troublesome second factor reappeared to some extent in that 7 of the 13 items loading at 0.3 or greater on this factor were negatively keyed.
Example 2: Family Environment Scale
The Family Environment Scale (Moos & Moos, 1994) , or FES, Form R, is a well-established measure of family social environment consisting of 90 items and 10 subscales. Half of the items reflect a more positive family environment and half indicate a less positive environment. The instructions state that participants should answer 'true' to an item when it is true for most of the members of the family and 'false' when this is not the case. The responses to the less positive items are reverse scored. Internal consistency reliabilities are reported with a normative sample of 1067 and range from 0.61 to 0.78 for each of the subscales (Moos & Moos, 1994, p. 21) . Reported intercorrelations among the 10 subscales were positive except for the subscales reflecting 'conflict' and 'control', which, as expected, were negatively correlated with the other subscales.
The current FES data were collected during the 1996-1997 academic year from n ϭ 351 undergraduate students at a public mid-western university (McSteen, 1997) . There were a total of 200 females and 140 males (11 participants did not report gender). The mean age was 19.5 (age range 18-34 years). Racial/ethnic identity was again primarily Caucasian (89%), with African-American ranking second (3%). Two per cent of the students identified themselves as international students. Asian-American, Native American and missing cases composed the remaining six per cent. Most of the students were in their first or second year of college (43 and 37%, respectively), but all years were represented (12% third year, 5% fourth year, 3% not reporting).
Results for example 2
Because our purposes required the use of the FES as a single overall measure, we reverse scored the items in the 'conflict' and 'control' subscales. The internal consistency of the scores on the 90 item scale was satisfactory (KR-20 ϭ 0.83). As in the first example, we used quintiles to group the binary items into relatively homogeneous subgroups of item agreement for the purposes of DPF analysis. The proportion of students agreeing with the 90 items ranged from 0.13 to 0.96, with a mean of .61. The variable identifying the five subgroups was used for conditioning where the least agreement with items was in group one and the most agreement was in group five. Twenty-four (7% of n ϭ 351) participants were identified as yea-sayers or having statistically significant ( ϭ 0.05) differential functioning and a large effect size using the Mantel-Haenszel procedure. Eighteen (5% of n ϭ 351) participants were nay-sayers for a total of 42 persons (12%) displaying DPF or AR. Unlike the previous example, there was no one component reflecting negatively keyed items and the factor structure of the FES did not noticeably change when the AR participants were removed.
The relationship of gender to AR was statistically significant for the 240 participants who reported gender. In particular, fewer males and more females were nay-sayers than might be expected by chance ( 2 ϭ 6.12, df ϭ 2, P ϭ 0.047). The association was not strong (Cramer's V ϭ 0.13). See Table 1 for expected and observed frequencies. Note that two AR participants were among those not reporting their gender. As with the first example, reliability increased slightly to KR-20 ϭ 0.84 with the 42 AR participants removed.
Discussion
Should participants be removed from analyses simply because they have responded to items from attitude and personality measures in a manner the researcher finds unreasonable? One position is that acquiescent respondents will have little or no effect on estimates of key parameters (means) if the scale has approximately equal numbers of positively and negatively keyed items (see, for example, Mueller, 1986; Spector, 1992) . Krathwohl (1993) suggested that both positive and negative keying can be used for each item and then the researcher can '… eliminate the responses of people who contradict themselves ' (p. 392) . He goes on to caution, however, that removing respondents may adversely affect the generalizability of the study.
Although these assertions are certainly sensible, another position would be to identify respondents with a statistically significant amount of DPF and remove them from scale development analyses by appealing to the same rationale that is used when removing items with DIF from an achievement test. That is to say, when an item on an achievement test is found to be functioning differentially and inappropriately favors one group over another (i.e. a potentially biased item), the item is almost always removed for subsequent (person) analyses. The same logic, of course, would imply that persons found to be functioning differentially and substantially favoring Acquiescence as DPF 545 one item type over another (acquiescing) should be removed for subsequent item analyses.
Using a combination of effect size and null hypothesis testing to identify DPF seemed to work well. With the relatively small sample sizes encountered using transposed matrices, only those individuals displaying relatively extreme AR are being identified, i.e. the statistical power for all but large effect sizes is likely inadequate. This tends to make the detection of both yea-sayers and nay-sayers somewhat conservative, but this may be desirable in many situations. Using a statistical test in combination with effect size also provides a rationale for deciding when AR likely goes beyond chance, while traditional methods (such as the unconditioned difference between the sums of responses to positive and negative items) may provide only a measure of AR.
It is comforting to note that the prevalence of AR in our two examples (12 and 7% were yea-sayers; 15 and 12% were differentially functioning in both directions) was not far from the estimate of a 10% 'acquiescence effect' recently reported by Krosnick (1999b) across a variety of studies and measures. This rate of AR was above chance (the level of significance for all of our hypothesis testing was 0.05) even with our small samples. Recall that the sample size is the number of items for analyses of AR or DPF. Further support for the effects we noted in the first example comes from a study by Schmitt and Stults (1985) . Using simulated data, they indicated clearly that as few as 10% of the participants could cause negatively keyed items to define an inappropriate factor under a principal components analysis. Barnette (1999) recently studied the effect of including data from participants with unusual response patterns on measures of internal consistency. While not specifically including AR, this simulation study indicated that including a variety of 'non-attending' response patterns, depending on the specific pattern, by 10% of the participants can cause a population coefficient of 0.800 to range from 0.750 to 0.942. The very small increases we observed in our two examples with AR participants removed (from 0.79 to 0.82 and from 0.83 to 0.84) fall well within these limits.
The factor structure of the TOSC with n ϭ 275 was somewhat similar to the structure observed by Benson and Hocevar (1985) in that their scale (of 8 positively keyed and 7 negatively keyed items) also had a factor reflecting the negatively keyed items. The participants in the Benson and Hocevar study were children in Grades 4-6 (typically 10-12 years of age) and may have had difficulty understanding the negations used in some of the items. Marsh (1986) found a similar negative factor with students in Grades 2-5. It is interesting to note that the correlation Marsh observed between the responses to the negatively and positively keyed items (r ϭ Ϫ 0.02) was also similar to the correlation we observed (r ϭ 0.05) with n ϭ 275 on the TOSC. Others (for example Simpson et al., 1976; Pillote & Gable, 1990) have also found analogous undesired factors composed mostly of negatively keyed items with students in high school. Understanding negatively keyed items may be less of an issue with older students (age 15-18) in Grades 9-12 than it is with younger children. Schriesheim and Hill (1981) concluded their study of the impact of negatively keyed items as follows:
The results of this study suggested a rather important conclusion for measurement instrument design: that the inclusion of negatively worded items can result in less accurate responses and therefore impair the validity of obtained results. Thus, although the inclusion of negatively stated items may theoretically control or offset agreement response tendencies, their actual effect is to reduce response validity. (p. 1113) We would argue that the use of both negatively and positively keyed items can also beneficially affect the study of the validity of score interpretations when they are used to identify AR individuals.
It was not altogether surprising that the factor structure of the FES was less affected by the presence of AR participants. First, there seemed to be less acquiescence overall with these data. Second, the FES has been carefully developed over a period of many years. In particular, much research has been conducted on the factor structure for the FES and we could find no specific mention of a factor reflecting negatively keyed items. The fact that AR was weakly, but statistically significantly, related to gender was interesting since there was no gender pattern of any sort related to AR present in the TOSC data.
While our two examples use specific scales, we feel that the methods we propose are suitable for broad application and would be appropriate for many attitude and personality scales in numerous disciplines.
Current methods of identifying AR are limited in that they often correspond to the notion of 'impact' and do not incorporate a statistical test. Item impact and DIF can be quite different in achievement testing. If one group of students has been instructed and another not, then relevant achievement items will likely show evidence of impact. Simple (or unconditioned) group differences in performance can actually be desirable. DIF, on the other hand, is a different and more serious problem because DIF implies that persons who are similar in overall achievement still differ on an item and, thus, the difference must be due to something other than achievement. We contend that the same is true of DPF with positively and negatively keyed item formats and would label this additional something acquiescence. Researchers are encouraged to be mindful of the potential presence and negative effects of DPF/AR when developing, administering and scoring attitude and personality scales and to consider the use of detection methods such as the one we have presented.
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